Primary appendiceal adenocarcinoma is a rare disease, constituting <0.5% of all neoplasms of the gastrointestinal origin. Primary appendiceal adenocarcinoma presents classically as an inflammatory condition such as acute appendicitis, and its preoperative diagnosis is difficult. In this case series, we report the cases of five patients with appendiceal neoplasms who underwent laparoscopic resection of appendiceal tumors and have thus far been healthy without any evidence of recurrence. Opinions regarding the most appropriate management of appendiceal tumors are variable. Recently, laparoscopic resection of appendiceal tumors has been added as a surgical option. If adequate preoperative assessment and definite diagnosis can be performed, laparoscopic resection of appendiceal tumors might become a feasible surgical option instead of open surgery in selected patients.
INTRODUCTION
Primary appendiceal adenocarcinoma is a rare disease, [1] constituting <0.5% of all neoplasms of the gastrointestinal origin. This disease was first reported by Berger [2] in 1882. Appendiceal neoplasms present clinically as an inflammatory condition, such as acute appendicitis. [3] The preoperative diagnosis of this disease is often difficult. Therefore, it is usually diagnosed by the pathological examination of surgical specimens. Generally, either appendectomy or right hemicolectomy is performed.
Laparoscopic techniques have also been used in recent years. We included five patients with appendiceal neoplasms in our series [from 2006 to 2014; Table 1 ]. Two patients presented with acute appendicitis, one presented with colon intussusception, and two presented with cecal tumors. Here, we report the surgical experiences of five patients with appendiceal neoplasms and review optimal surgical procedures, particularly in the laparoscopic era.
CASE REPORTS

Case 1
A 56-year-old female presented with pain in the right lower quadrant of the abdomen. Blood examination revealed leukocytosis. Abdominal computed tomography (CT) revealed an engorged appendix with fat stranding [ Figures 1 and 2 ]. Therefore, a diagnosis of acute appendicitis was made, and appendectomy was performed. Pathological findings showed mucinous adenocarcinoma of the appendix with perforation. Therefore, the right hemicolectomy was performed with complete pathological resection [ Figure 3 ]. The postoperative course was uneventful. She has remained healthy for 5 years after the surgery with no evidence of recurrence.
Case 2
A 78-year-old male presented with a 2-day history of pain in the right lower quadrant of the abdomen. On the basis of the findings of abdominal CT, a diagnosis of acute appendicitis was established. Thus, he underwent appendectomy. However, because pathological findings revealed mucinous adenocarcinoma of the appendix, the right hemicolectomy was performed. He has remained healthy for 5 years after the surgery without any evidence of recurrence.
Case 3
A 45-year-old female presented with ileal and colonic obstr uction. Abdominal CT revealed ileocolic intussusception. Thus, the right hemicolectomy was performed along with the resection of the intussusception lesion. An appendiceal tumor was observed as the leading point [ Figure 4 ]. Final pathological reports revealed mucinous adenocarcinoma of the appendix. She has remained healthy for 6 years after the surgery.
Case 4
A 74-year-old female underwent colonoscopy for colon cancer screening, which revealed a carcinoma in the cecal area. Abdominal CT revealed a 5 cm × 2 cm × 2 cm tumor in the cecal area. Therefore, we performed elective right hemicolectomy. Furthermore, pathological reports revealed an appendiceal mucinous adenocarcinoma, pT3N0M0. No obvious cancer recurrence was noted during the 9-year follow-up period.
Case 5
A 57-year-old female presented with a several months history of intermittent abdominal pain in the right lower quadrant. Fiber colonoscopy and abdominal CT revealed a broad-based polypoid cecal mass in the cecum. She underwent laparoscopic right hemicolectomy. Furthermore, pathological findings revealed an appendiceal mucinous adenocarcinoma arising in a tubulovillous adenoma. She has remained healthy for 2 years after the surgery.
DISCUSSION
Although colon cancer is a very common malignancy, primary carcinomas of the appendix are rare. [1] The incidence of primary appendiceal adenocarcinoma ranges from 0.01% to 0.11% for all appendectomies. [3, 4] An appendiceal neoplasm often presents clinically as acute appendicitis. The preoperative diagnosis of appendiceal neoplasms is often difficult. Therefore, they are usually identified during the pathological examination of surgical specimens. Depending on the pathological findings, clinicians sometimes consider performing additional right hemicolectomy as a secondary procedure to obtain an improved oncological outcome. In fact, two of our patients Appendiceal malignancies are classified as carcinoid type mucinous adenocarcinomas, colonic type adenocarcinomas, signet ring cell type carcinomas, and malignant carcinoid carcinomas. Carcinoid tumor is the most frequently encountered carcinoma type. A metastatic disease may be encountered in advanced stages if diagnosed or treated late. Turaga et al. [5] reported that the histological subtype is a crucial predictor of disease-free and overall survival in patients with appendiceal neoplasms. Patients with noncarcinoid adenocarcinomas of the appendix, with neoplasms >2 cm in size and neoplasms involving the base of the appendix or the mesoappendix, should be considered for immediate right hemicolectomy to obtain an optimal outcome. [4, [6] [7] [8] [9] An accurate preoperative diagnosis to distinguish between tumors of the appendix and acute appendicitis is necessary for selecting an appropriate surgical procedure. Abdominal CT, ultrasonography, and endoscopy may facilitate preoperative diagnosis and assessment. [10] [11] [12] In recent years, laparoscopic appendectomy has been widely used. However, indications for the laparoscopic resection of appendiceal tumors are beginning to be established. However, in their 10-year review, Bucher et al. [13] indicated that laparoscopic appendectomy may involve the risk of inadequate resection. In case of doubt regarding laparoscopic resection, the procedure may be modified to laparotomy for improved exploration and right hemicolectomy. In 1993, Schmidt et al. [14, 15] reported that the conversion to open appendectomy may be the most prudent surgical judgment when appendiceal neoplasm is suspected.
All our patients had mucinous adenocarcinomas, which are usually slow-progressing, well-differentiated cancers. However, perforation may result in metastasis or pseudomyxoma peritonei. [16] Even after long-term follow-up after surgery, our patients are alive without recurrence thus far.
Of our five cases, two underwent emergency appendectomy followed by the right hemicolectomy. If a definite pathological report including frozen section pathology and preoperative image study evaluation is available, laparoscopic surgery can be selected instead of open laparotomy.
CONCLUSION
Right hemicolectomy is recommended for most appendiceal adenocarcinomas. In our opinion, if definite diagnosis and preoperative assessment results are available, laparoscopic resection of an appendiceal tumor might be a more feasible surgical option than open surgery in selected cases.
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